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1. INTRODUCTION

ABSTRACT

Present study was aimed to investigate the community structure and size distribution of Icthyoplankton sampled
from Kuantan River, Malaysia. Sampling was conducted from May 2015 to August 2015 using modified bubu
light trap in Kuantan river and its immediate tributary (Belat river). A total of 78 larvae representing 4 families
and 6 genus were sampled and size distribution were measured using Dino capture 2.0v portable microscope.
Significant influences of selected water quality parameters on the distribution of Icthyoplankton were observed
(p < 0.05). Representatives of larvae belong to gobiidae, eleotridae ambassidae and leiognathidae were recorded
during sampling and few larvae were unable to be distinguished morphologically and hence stored for further DNA
barcoding. Modified bubu light trap method designed and adopted in this study can be successfully used to sample
Icthyoplankton in rivers where the depth and turbidity are the key limiting factors during sampling.

Icthyoplankton are more sensitive life history stages exposed to number of
environmental stresses in the aquatic water body [1]. Their assemblages are
directly related to the spawning
strategies of brooders and driven by ocean currents and water mass
[2,3]. The role of estuaries in larval ontogenesis are well documented in
literatures as these water bodies provide an excellent nursery ground and
hiding place for juvenile fishes and larvae [4] besides offering abundant
food supply in macrophyte beds [5] and Higher spring/summer water
temperature compared to the open ocean [6]. In fact, the Icthyoplankton
distribution and in estuaries are more complex in terms of composition and
abundance due to an interactive effects of various physical, chemical [7] and
biological factors [8] and hence they are sensitive to ambient water quality
parameters.
Recently, East Peninsular Malaysia has faced severe flood cases during northeast monsoonal cycle between mid-December 2014 and January 2015) with
at least >60% above the normal precipitation rate that eventually led to the
loss of $560million. Among these, Kuantan River is facing serious pressure
as people continue to utilize coastal zone for various recreational and
industrial activities. At present, more than 300 families involved in fishing
in Kuantan River using ~ 150 small boats. Apparently, very few studies
were concentrated on fish biodiversity in Kuantan river [9]. It is presumed
that due to heavy rain fall during the recent flood in Malaysia, considerable
amount of organic pollutants might have reached Kuantan river through
land run off which might have alter the sensitive faunal distribution and
diversity. Hence, the present study was aimed to investigate community
composition and post-monsoonal succession of Icthyoplankton in Kuantan
river.
2.0 EXPERIMENTAL DESIGN
Icthyoplankton sampling was carried out in two sampling stations namely
kuantan river [LKIM] and its immediate tributary (Belat River) during ebb
tidal cycle (Fig 1). Water quality parameters such as Temperature, Salinity,
pH, Dissolved oxygen, conductivity and turbidity were recorded using
hydrolab 4.0. Due to technical constrains such as high turbidity, uneven
water depth in Kuantan river (varied from 4m to 13m) besides inefficiency
of plankton sampling net (mesh size 500µ), a modified bubu light trap
(Figure 2) was used during sampling between May and August 2015.
Modified Bubu light trap used in this study is 5x4x3feet (LxWxH) size
having conical shaped opening in one side towards the interior section of
the trap (Fig 2). The skeleton is made up of bamboo or cylindrical wood

which in turn covered completely by 2mm thickness stainless steel wire
meshes with the mesh diameter of 2.5cm2. An underwater light was placed
in transparent plastic container and the lid was sealed with commercially
available silicone gel and parafilm to ensure maximum light emission. An
anchor was tied at the bottom of the cage to make sure the cage does not
wash away during water current. The complete set up (modified bubu light
trap) was cover by plastic window mesh sheet (mesh size <1mm) (Fig 3).
The net was deployed under water at the depth of 4meter in both sampling
stations for 16hours overnight.
Icthyoplankton samples were measured under Dino Capture 2.0 portable
microscope and stored in 70% ethanol for further downstream application.
Samples were identified morphologically to the lowest possible taxon
using standard references [10-16] Taxonomic classification was according
to Nelson [17]. Size classes of larvae were tabulated with observed
physicochemical parameters of the ambient water for Pearson’s correlation
matrix analysis. Size class variation of Icthyoplankton was represented in
Mean ± SD. Paired sample t test was used to compare the efficiency of light
trap method over plankton net sampling.

Fig 1: Location of the sampling sites at Kuantan River. LKIM: Active fishing
activities and boat transportation can be noted in this area. Sungai belat:
immediate tributary of Kuantan River close to river mouth.
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be due to the low depth in Kuantan River besides the position of light
trap during sampling. Kuantan River has been washed away due to heavy
land and river run off which eventually reflected in less number of larval
sampling in this study.

Table 1: Icthyoplankton samples collected from two sampling stations.
Samples were identified to the lowest possible taxon. Pictures of unidentified
samples were also depicted.

Fig. 2: The schematic representation of modified bubu light trap used in
sampling

Fig. 3: Modified bubu light trap and the prepared internal light source used
to attract the Icthyoplankton during sampling

3.0 RESULTS AND DISCUSSION
In this present sampling 78 Fish larval samples were collected belong to 4
families, 6 genus in 2 sampling stations in Kuantan river. An efficiency of
modified bubu light trap method (n=78) over horizontal plankton net (n=2)
sampling showed significant difference in total catch (P < 0.001). Significant
difference in icthyoplankton distribution and diversity was noted between
sampling stations (P < 0.05). Mean standard length of larvae captured
under the light trap was 13±4.3 mm which is almost 12 times larger than
those caught using plankton net. However, all samples in the light trap was
alive and without any loss of appendages while the samples collected from
plankton net had many physical damages (Table 1). Previous studies have
shown the efficiency of different light trap methods in sampling sensitive
Icthyoplankton in its full form (without loss of appendages) compared to
bongo or other plankton net sampling [18]. Even though, this method has
its own limitation as it cannot attract fishes which are photo sensitive, the
method is widely used for sampling fish larvae for various downstream
applications such as identifying morphologically cryptic samples using DNA
barcoding techniques [19 20] or the stress undergone by the sensitive larval
forms in its ambient environment by analyzing its gene expression [21]. In
this research, the light trap method has been slightly modified to collect fish
larvae from the sampling zones where water depth and turbidity are the
major limiting factors. Bottom topology of Kuantan river showed sudden
depth variation (from 4 to13meters) and high turbidity due to constant
movement of fish vessels and hence sampling fish larvae using Bongo net
is technically challenging and hence light trap method was adopted in this
study.
Significant variation in dissolved oxygen (DO), salinity (ppt), specific
conductivity (ms/cm) and turbidity (NTU) were observed between
sampling stations (P < 0.05). While there was no considerable variation
in water temperature and pH between sampling stations (Table 2). Higher
turbidity in kuantan river (LKIM port) compared to Belat river might be due
to constant transportation of fishing vessels in this area. Similarly higher
pH value compared to the previous report in kuantan river [9] might be
due to less rainfall during non-monsoonal period (March-July). Pearson
correlation analysis showed significant effect of salinity, DO, turbidity on
the larval distribution in both sampling stations (P < 0.05) while other
parameters such as water temperature and pH had no significant effect
on larvae distribution. Size class distribution of larvae sampled using both
plankton net (mesh size 500µ) and modified bubu light trap showed most
of the larvae were of 10-20mm length (69%) followed by >30mm (19%),
20-30mm (7%) and 0-10mm (~4%) (Fig 4).
Unlike the previous study by Jalal et al., (2012) who observed the distribution
of fishes belong to 12 families having major representation by Ariidae (up
to 50%), Lutjanidae and Lactaridae families in kuantan river, present study
have shown the dominance of Gobiidae fishes which might probably due
to the drifting of gobiid larvae from river mouth during the ebb tidal cycle.
Other fish larvae sampled were showing a benthic characteristic that might

Fig. 3: Size class variation of Icthyoplankton sampled from both sampling
stations3. RESULTS AND DISCUSSION
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4.0 CONCLUSION
In conclusion, the conventional morphological identification of
Icthyoplankton stages is highly challenging and hence additional molecular
technique would be instrumental in identifying cryptic species to their
corresponding taxon. Modified bubu light trap method employed in
this study can be successfully used in sampling Icthyoplankton from
sampling zones where depth and turbidity are the limiting factors. Further
investigation on the larval distribution in Kuantan River is crucial for
various fishery management practices and to observe the post-monsoonal
succession.
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